The purpose of the work described in this paper was the investiga tion of the distribution of the plankton in the waters around Woods Hole during the summer months and the study of the seasonal changes in the plankton at one locality throughout an entire year. Our primary object specifically was to ascertain whether the copepod, Ccianus finmarchicusâ€"a form used extensively for laboratory experi mentsâ€"breeds in this region, and if so during which months and with what success.
It was proposed also to include measurements of the physical and chemical factors in the environment, and the collection of nannoplankton and phytoplankton, in order that the sequence of biological events from season to season in this locality might be followed.
Cause and effect relationships in the growth of the various plankton forms might thus be unraveled.
Since copepods play a prominent role in the economy of the sea, it is important to know what conditions promote their growth and what factors tend to reduce their numbers (Clarke, 1934) . To this end a series of laboratory experiments was initiated in which the nutrition of copepods, particularly of CaJanus finmarchicus, was investigated (Clarke and Gellis, 1935; Fuller and Clarke, 1936; and Fuller, 1937) . The nearest point from which copepods of this species could be obtained in sufficient numbers was in the deeper water off Gay Head.
The population of Calanus at this locality was found to persist throughout the summer, but we had no knowledge either of the subsequent fate of these copepods or of the time and conditions of their appearance here.
In our studies of nutrition we had assumed that the Calanus found in this area were living in equilibrium with their environment and that the smaller organisms found in the same body of water were adequate both qualitatively and quantitatively for their food supply.
If, however, these copepods had been produced in another locality and transported hither by currents, the possibility existed that the conditions at our point of observation were not suitable 
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for the growth or even the maintenance of Calanus and that the copepods found here were destined shortly to die off. The proposed field observations were therefore especially desired and when worked out in conjunction with further laboratory experiments should eventually yield information on the factors controlling copepod pro duction which would have a general application.
Let it be understood, however, that the work described in this paper was of the nature of a reconnaissance program.
The locality chosen for the observations throughout the year was a point as far offshore as could be reached within a day's sail from Woods Hole, but it probably is not entirely removed from fluctuating land in fluences.
However, evidence will be given below for believing that this station is typical of a considerable area.
LOCATION OF STATIONS AND HYDROGRAPHY
During the summer of 1935 the five stations in the waterways around Woods Hole shown in Fig. 1 were visited about twice a week. Buzzards Bay is a broad, shallow body of water with a temperature a few degrees higher and a salinity slightly lower than Vineyard Sound. A strong current flows in Vineyard Sound, and offshore water seems to be carried into the Sound much more readily than is the case with Buzzards Bay (Haight, 1936) . Since access to the open sea from Woods Hole is most direct through the western entrance of Vineyard Sound, a line of stations was run in that direction to study the transi tion between inshore and offshore conditions and populations.
Station 3, which was selected for the continuation of the observa tions throughout the year, was visited once a month during the autumn and winter and at least twice a month from April to Sep tember.
The authors are indebted to Dr. Renn, Mr. Iselin, Mr. Woodcock, and Mr. Butcher for assistance which made these trips possible.
A rough sea is almost always encountered at the exposed location of Station 3, and during the extremely cold weather when spray froze on the deck and rigging, work was extremely difficult.
Station 3 is about eight miles from the nearest points of land on the north and east, and twenty-five miles from Block Island on the west.
On the south the continental shelf water extends without obstruction.
Since at Station H2 (see Fig. 1 ) the flood tide flows NNE and the ebb tide flows WSW, the main body of water debouching from Vineyard Sound and Buzzards Bay probably passes largely to the west of Station 3. However, the currents in this region are extremely complex and unfortunately the measurements of the U. S. Coast and Geodetic Survey (Haight, 1936) do not extend as far out 
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JULY AUG SEPT as our station. Our plankton catches during the summer of 1935 at the stations nearer shore showed a considerable difference depending upon whether they were made on an incoming or an outgoing tide. There is some evidence that the effect of the tide was felt as far out as of typical offshore water at this station (Clarke, 1938) . However, for the sake of uniformity, our observations throughout the year were made as far as possible only during the periods when the â€oe¿ east,â€• or flood tide, had flowed for at least one hour, and before the â€oe¿ westâ€• tide had flowed for more than one hour.
These tidal oscillations are superimposed upon the much larger but slower coastal current which flows in a southwesterly direction over the continental shelf all along this coast. Water is moving continuously from Nantucket Shoals on toward New York. It is presumably from the inner edge of this current that the water at our station is derived.
Yet there must be a certain admixture of inshore water, since the salinity value at Station 3 (see Fig. 3 ) was slightly lower at all seasons of the year than that characterizing the water farther offshore2 and was slightly higher than that found within Buzzards Bay and Vineyard Sound, according to determinations which we carried out during the summer of 1935. The prevailing wind, which is from the southwest, would tend to blow offshore water in toward our station, but gales from this direction or from other points of the compass probably disturb the normal hydrographic situation rather profoundly.
The fluctuations in the salinity at Station 3 from July, 1935 to September, 1936, were for the most part confined between 31.5 and 32.5 O/@and generally uniform at the depths of 0, 15, and 30 meters (Fig. 3) . On several occasions, however, a noticeable freshening of the surface layer was observed, and on December 29, 1935, an unusually great difference in salinity existed between the surface and the bottom. Since a pronounced transparency anomaly occurred on the same day (Clarke, 1938), we may assume that an abnormal interchange of water masses took place on this occasion.
The temperature change at Station 3 during the year was ex tremely great for a marine environment.
The maximum value, observed in August, was over 23Â°C. higher than the minimum value, in February (cf. also Allee, 1919) . During the summer months the water was highly stratified, for a difference of 8Â°or 100 was usually found between the surface and the bottom.
This would seem to indicate that no great stirring was produced by wind or tide in these months, but it is conceivable that the temperature difference could be brought about by some persistent differential water movement. In September the surface water began to cool off rapidly and to mix more effectively with the bottom water, thus raising the temperature of the latter.
By the first of November the temperature had become uniform from top to bottom. This condition persisted throughout the autumn and winter indicating strong stirring action during this period.
In the spring months warming took place more rapidly in the upper layers than in the deeper with the result that a progressively greater difference in temperature was found between the surface and bottom until by June or July a pronounced stratification was re established.
METHODS

During
the summer of 1935 10-minute horizontal hauls for zooplankton were made using the scrim closing nets described by Clarke (1933) .
At Stations 1, 4, and 5 hauls were made at depths of 2 meters below the surface and 2 meters above the bottom ; at Stations 2 and 3 an additional haul was made at a depth mid-way between the other two. Water samples were taken and temperatures determined at each of these depths.
A fraction of each water sample was turned over to Miss Lois Lillick for qualitative and quantitative analysis of the phytoplankton.
Other fractions of the water samples were bottled for determination of salinity, and of phosphate and nitrate content.
The authors are indebted to Mr. Alfred Woodcock, Mr. Bostwick Ketchum, and Mr. Homer Smith, for these chemical analyses.
For the work at Station 3 from October, 1935 to September, 193@, the zooplankton was taken in â€oe¿ obliqueâ€• hauls in which the net was lowered to 30 meters (just over the bottom), towed for 1 minute, then raised 1 meter and towed for 1 minute, then raised another meter and so on, until the surface was reached. A double-action hand plankton pump was added to our equipment in order that the eggs, nauplil, and younger copepodid stages of the copepods, which were too small to be retained by the scrim net, might be caught whenever spawning took place.
The free end of the hose was attached to the cable about 2 meters above the weight and then lowered to the bottom. The outflow from the pump was piped directly to a 1â€•Hersey Water Meter and then discharged into the top of a No. 20 silk phytoplankton net hung vertically in a metal barrel.
Ten gallons (about 38 liters) were pumped at each meter from the bottom to the surface.
At 30, 15, and 0 meters bottles were filled from the hose for the chemical analysesand for quantitativephytoplankton counts by Miss Lillick.
At 20, 10, and 0 meters the pump was stopped and the contents of the silk net drawn off and bottled separately, thus dividing the catch into three parts representing three strata in depth. On each occasion temperatures were taken and light penetration was measured as is described elsewhere (Clarke, 1938 permitted, a second oblique zooplankton haul and pumping operation were carried out to compare with the first. The net hauls and the pump catches were analyzed by suitable dilution and subsampling (Clarke, 1933) . Our thanks are due Mr. David Bonnet for assistance in this task and in the preparation of the tables and diagrams.
GENERAL FEATURES OF THE ZOÃ ¶PLANKTON
The number of species of zoOplankton represented in our catches by one or more specimens is enormous (cf. Fish, 1925)â€"too numerous for detailed analysis in an investigation devoted primarily to the x indicates less than 100.
study of the production of a few important forms. Even a cursory glance at the material, however, reveals that a considerable difference exists in the plankton at the stations near shore and at those farther out. At Stations 1, 4, and 5 large numbers of larval forms of both bottom-living and pelagic species were encountered mixed in with a varying number of mature individuals of truly planktonic types. The composition of this inshore population changed almost daily in contrast to the more gradual fluctuations which took place offshore.
At Stations 2 and 3 fewer types were found in the plankton and, The difference in the population offshore is well illustrated in Table I , in which the total numbers of Calanus finmarchicus at each station are set forth.
Caklnus was consistently scarce at Stations 1, 4, and 5 and, although the average number at Station 3 was only slightly greater than that at Station 2, a population of at least moderate dimensions was always to be found at the offshore station. Note: Hauls mostly copepods except those marked â€oe¿ 5â€• which were mostly sagitta@. The net used catches effectively animals as large as, or larger than, cope podid Stage IV of Calanus finmarchicus.
Many smaller forms are not retained by the net.
The seasonal variation in the total population may be traced from the approximate volumes of the zooplankton taken at Station 3 throughout the year (Table II) . Plankton was scarce during Sep tember and October, but increased in November and December. The mid-winter hauls were characterized by large quantities of sagitt@e. After this plankton again became scarce, but during the spring months volumes increased reaching a maximum early in June
The plankton remained abundant through the summer with few exceptions until in September a sudden reduction was encountered.
At all the stations Crustaceaâ€"usually copepodsâ€"formed the bulk of the catch with the exception of a few occasions on which large numbers of medusa@ or, at the offshore stations, of sagitta@ were encountered.
The most common copepods, in addition to Calanusfinmarchicus, which will be treated in a separate section, were the following (cf. also Fish, 1925 Many of these copepods appear to breed in this region because immature specimens of most of the list were found on one occasion or another.
The copepodid stages of Centropages (species not de termined)
were particularly numerous during the summer months, and the locality is a veritable nursery for Pseudocalanus as judged by the large numbers of eggs, nauplii, and copepodites taken in the pump catches, particularly in the spring. Sagitta elegans was represented by at least a few specimens in almost every haul at Station 3 and the large catches of sagitta@ re ported on several occasions consisted entirely of this species. Sagitta enflata occurred in small numbers in October and November, 1935, and in August, 1936 . Sagitta serratodentata was taken from Sep tember to December, 1935, and in August, 1936 , and was abundant on only one occasion.
It was noticed that the size of Sagitta elegans varied greatly from month to month and that the smallest individuals appeared in January, May, July, and September. Since these months agree almost exactly with the four periods of the year during which Russell (1932â€"33) believes the main breeding of Sagitta elegans to take place at Plymouth, we may conclude that the seasonal production of this species is approximately the same on both sides of the Atlantic.
THE PRODUCTION OF CALANUS FINMARCHICUS
Comparison of Net and Pump Catches
The numerical analysis of our zooplankton hauls was limited almost entirely to Calanusfinmarchicus.
The numbers of this species taken in the scrim net ran into the tens of thousands.
If we assume 100 per cent straining efficiency, the scrim net filtered 564,000 liters of water during the standard 30-minute haul.
In the standard pump operation, on the other hand, the total volume of water delivered to the phytoplankton net in pumping from 30 meters to the surface amounted to 1134 liters. One copepod in the pump catch would theoretically correspond to about 500 copepods in the net haul provided that the two methods are equally effective in catching all stages of Calanus.
This was not expected to be the case, but since a few of the older copepodites and adults were usually to be found in the pump catches, these older stages were counted as well as the younger stages in order that the sampling efficiency of the pump and the net might be compared.
The total number of each stage of Calanus in the pump catches throughout the year is shown by the solid areas in Fig. 4 . All the nauplius stages have been lumped together because the duration of each of these stages is short compared to the intervals between our observations. Very few of the earlier nauplius stages were taken.
Certain eggs, which may have been those of Calanus, were found, but the number of these was so trifling as not to be worth plotting. The scarcity of eggs and early nauplil suggests that the actual spawning ground may be farther offshore than our station.
The numbers of Calanus taken in the net hauls is indicated by the superimposed single line (Fig. 4) , but using a different scale. The magnitude of the scale which has been used for the net hauls was determined by finding the ratio between the two sets of data for copepodid Stage IV. This stage was chosen for the comparison of the numbers taken with the pump and with the net because it seems to have been caught effectively by both methods.
Since the number of Calanus in this stage was high both on July 30 and August 6, the average number taken by the net on these two days was divided by the average number taken with the pump. The resulting quotient was very nearly 100. Accordingly all the totals for the net hauls were divided by 100 before plotting.
The scrim zoOplankton net should theoretically remove animals from 500 times as much water as the pump.
Since the volume of water passing through the pump was accurately measured, we reach the conclusion that the straining efficiency of the scrim net is 20 per cent.
The two curves for Stage IV which have been brought together at one point in the manner describedare seen to correspond very roughly for the rest of the year. For copepodid Stage V and for the adults, however, the curves for the pump catches consistently lie below those for the net hauls. This indicates that the latter method is relatively more effective than the former for these larger individuals either because fewer slip through the mesh of the net or because more escape the mouth of the hose. The opposite situation is seen in the case of copepodid Stage III in which it appears that a disproportionate number of this group fails to be caught by the net.
Seasonal Changes in Abundance
NaupliI occurred in significant numbers on only three occasions, namely March 27, April 13, and May 11. Copepodid Stages I and II have peaks of abundance on April 13, May 11, and June 25. Stage III was numerous also on April 13 and May 11 and a third period of abundance extended from the end of June to the first part of August. The numbers of individuals in Stage IV were moderate in April and May, increased rapidly in June, and reached a maximum early in August.
The net caught representatives of Stage V in every haul throughout the year, but with the exception of December 29, numbers were extremely low from September until the end of April.
This stage was particularly abundant at the end of May and again in August, but never equalled the maximum of Stage IV. Adult specimens of
Calanus were most numerous in May and
June, but at all times were relatively scarce, particularly the males.
Taking the species as a whole, we may conclude that the population is of very small dimensions during the autumn and winter.
By the first of April reproduction has begun and from then on through the summer Calanus is abundant. At some time after the end of August the species suddenly becomes depleted and the population is not restored again until the following spring.
Succession of Generations
To determine the number of generations @ which succeed one another during the year recourse is best made to the percentage dis tribution of the various age stages within each of the hauls from season to season because this procedure removes the confusing effect of fluctu ations in the size of the total catch and allows the progression from stage to stage to stand out in relief.The percentage diagram for the pump catches (Fig. 5) shows that on the first of October the total catch 2The term â€oe¿ generationâ€• is used here instead of â€oe¿ brood,â€• which has been employed by others in this connection, because the former word expresses correctly the relationship of the two groups of copepods which appeared during the course of the year. The term â€oe¿ broodâ€• should be limited to its strict sense in order to avoid confusion. Nicholls (1933) regards it possible for each female copepod to produce more than one brood of ova. Accordingly there may be circumstances in which the youngofthesecondgeneration exist contemporaneously witha late secondbroodof the first generation.
The necessity for using these terms with their exact meanings thus seems obvious. During April other copepodid stages appeared in suc cession, but these gave rise to only a very small percentage of adult females and practically no males. In May a second series of peaks is to be found progressing up through the copepodid stages and culminating in a peak for the adult males on May 25 and a prominent peak for the females on June 11. The relationship between these two series of peaks in April and May is obscure.
Although we know that in other areas two or more generations may follow one another in rapid succession during the spring and summer, the time interval between our two series appears to be too short for them to represent successive generations. In labora tory experiments Nicholls (1933) found that 27 days was the minimum time possible from the shedding of the ova to the appearance of the adults at the temperature at which he worked (apparently 11â€"14Â°C.). The observationsof Ruud (1929) , Lebour (1916) and May series the peaks are less than 30 days apart and the tempera ture of the water at the time was only about 6â€"8Â°C. It seems very doubtful, therefore, that the copepodites appearing in May were produced by the individuals which were found as copepodites in April. It is possible that the May group is a late second brood from the same parents as the April group. Adult specimens of Calanus were present in the water throughout April although their numbers were low. Another possible explanation of the situation is that at the end of April an unusually extensive movement of water along the coast swept away the population which had reached Stage IV on April 25 and brought in an entirely distinct population of copepods whose develop ment was two or three weeks behind that of the first group. The reduction in the abundance of the first group when it reaches Stage V and its practical disappearance thereafter support this idea (cf. Fig. 4 ). Another group of Stage I copepodites appeared late in June and continued into July, but in lesser numbers.
In the succeeding weeks the older copepodid stages became numerous one after another until by August 20 a prominent peak had been built up in Stage V. This summer generation was undoubtedly produced by the individuals which we observedas mature adultsin May and June, althoughthe eggs and nauplil which should have appeared in June were not found. Evidently the spawning took place during the two-week's interval between our visits to the station in June, or else at a point farther off shore.
There is some indication in the diagram that this summer generation consisted of more than one brood, but the irregularities were so great that no definite conclusion can be reached. It seems clear, however, that Stage IV moulted only slowly into Stage V during August and that these individuals did not mature into adults im mediately, but formed the population destined to carry over the autumn and winter as Stage V.
The catches with the scrim zooplankton net have similarly been calculated on a percentage basis to serve as a check on the conclusions reached with the pump catches (Fig. 6) . The numbers of the older stages of Calanus taken with the pump were low and the possibility existed that the larger individuals escaped the 1-inch opening of the hose, whereas loss from this cause would be much less in the case of the scrim net.
Since the net hauls were begun four months earlier than the work with the pump, we have a record for two summers and the intervening winter. At theend ofJune,1935,relatively largenumbers of adult males and females were found. matured and spawned in June and we findthe summer generationas Stage III in July, thus nicely confirming the net haul results of the previousyear.4 As before, theseindividuals grew slowlyduring the summer, and when work was discontinued in September, the population was about equallydividedbetween Stage IV and Stage V.
From both the pump catches @ and the net hauls we conclude that at Station3 a short-lived generationof Calanus occursduring the springand isfollowed by a long-lived generation which has itsorigin in the early summer and lasts through the following winter. One or more subsidiary groups were found during the spring and summer which may represent second broods from the same adults, or immi grants in a different stage of development, or possibly additional generations of very short duration.
These two main breeding periods correspond closely with those observedby Fish (1936) in the Gulf of Maine forthe â€oe¿ western stockâ€• During the summer of 1937, however, incidental observations showed that, the Calanus population was extremely small in this region and consisted mostly of Stage V. Evidently annual variations may be considerable.
5The fact that the pump catches obtained through a 1-inch hose gave the same general picture of the production of Calanus as the net hauls suggests that a device with a relatively small opening is adequate for plankton studies and could be more widely used (cf. Hardy, 1936) . Such a device would have the important advantage that the volume of water strained could be accurately measured.
of Calanus.
Fish believes that this stock forms the principal source of supply for the Gulf and he reports that these animals breed chiefly in Marchâ€"April and in Juneâ€"July, but possibly also in September.
The developmental period .of two and one-half months which Fish calcu lated for his Calanus agrees well with the approximate interval between our spring and summer generations. Marshall, Nicholls, and Orr (1934) found that in the Clyde Sea three generations of Calanus occurred during the course of a year.
The spawning periods for these 482 GEORGE L. CLARKE AND DONALD J. ZINN generations took place in March, May, and June.
Our observations differ only in that the batches of nauplil appearing off Woods Hole from March to May seemed to belong to the same generation. Bogorov (1934) reports that three generations occur in the Plymouth area.
He believes spawning to take place in Februaryâ€"March, May, and intermittently from June to August. Other investigators (Paulsen, 1906; Bigelow,1926; Farran, 1927; Russell, 1928; Ruud, 1929; and SÃ¸mme, 1934) have found a similar succession of two or more genera tions in their respective areas, but since thorough reviews have been made by Fish (1936) and by Nicholls (1933) , their results will not be discussed here.6
Variation in Size
The cephalothorax lengthof25 specimensofcopepodidStageV was measured foreach haulthroughoutthe year and forStagesIIIand IV and for the adults on those occasions when these groups were suffi ciently numerous (Fig. 7) . The range of the measurements for each group in each haul was greatest for the adults and progressively less for the younger stages.
The average length of Stage V did not fluctuate widely but was found to be somewhat greaterfrom January to May than during the rest of the year.
Stage IV similarly diminishes in size after the spring months have been passed.
The adult males and females averaged about 2.65 mm. in length from January through April, but in May a sudden drop occurred to about 2.45 mm. and this smallersizepersisted through the summer.
The abrupt reduction in the size of the adults in May coincides with the appearance in the hauls of the mature males and females of the new spring generation (Figs. 4 and 5) . These individuals were spawned at the end of April or early in May when the temperature ranged between 5Â°and 9Â°C. We have already seen that the generation which was produced in June at temperatures of 11Â°to 15Â°C. apparently did not reach maturity until the following January or February. Conse quently, the summer generation resulted in larger adults than the spring generation although the latter group was spawned at a tempera ture about 6Â°C. lower.
This relationship with temperature is just the reverse 7of that reported by Marshall, Nicholls, and Orr (1934) and by Bogorov (1934) .
These investigators found that the individuals of the spring generation were the largest of the year and Bogorov reported â€¢¿ Results of a similar nature have been reported by Wimpenny (1936) in a publication which appeared since this paper went to press. TTheadult females whichweretaken inApril andwhichwereoflarge size may possibly have been spawned in March and, if so, present a case of correlation of large size and low temperature during the spawning period.
that the females of this generation were 1.2 times larger than those of the autumn-winter generation.
Comparison with Phytoplankton and Nannoplankton
The phytoplankton obtained in the water samples taken at 2, 15, and 30 meters on each occasion has been analyzed by Lillick (1937) . She reports that during the summer of 1935 the phytoplankton was dominated first by Chietoceros and associated forms and later by Rhizosolenia.
On October 1 the diatoms reached a maximum. During the rest of the autumn and early winter the phytoplankton was extremely poor.
Late in January numbers increased somewhat but by the end of February the phytoplankton was scarce again. On no occasion was a typical spring diatom maximum encountered but Miss Lillick cites evidence for believing that a great flowering of diatoms took place early in February at a time between two visits to the station. During the latespringand summer of 1936 the phytoplankton re mained at a low ebb,with Guinardiaappearingas the dominant form, until August 9 when for a period of four days a flowering of Rhizosolenia and Guinardiaoccurred.
Diatoms were the most prominent element of the flora at all times in this region, but dinoflagellates appeared in smaller numbers through out the year especially in summer and fall. In addition Miss Lillick lays stressupon a group of flagellated and pigmented forms which appeared in all the samples in very large numbers.
Although this group was made up entirely of exceedingly small forms, she states that their frequency was so great as to make them significant in the phytoplanktonpopulation and she believes thatâ€oe¿ they must doubtless play an important part in the general food cycle of the region.â€• Special water samples for the study of the bacterial population were taken by Dr. C. E. Renn at 5-meter intervals from the surface to the bottom on each triptoStation3 from October 1,1935to May 26,1936 . The numbers of cells per cc. as determined by plate counts ranged from 30 to 350 duringthe first threemonths but from February to May no counts greater than 33 were obtained (Renn, 1937) . Although the actual numbers of bacteria in the sea may have been a thousand times greaterthan this, we have shown elsewherethat populations of these dimensions cannot be a significant source of food for Calanus (Fuller and Clarke,1936 Nicholls, and Orr (1934) found that in Loch Striven the periods of diatom increases coincided with the three main spawning periods of Calanus, it is interesting to examine our data for similar correlations.
For this purpose observations should have been taken at much shorter intervals than was possible in the present Similarly no production of Calanus was observed at the times of the secondary diatom maximum in August or October. The phytoplankton which did exist during the breeding periods df Calanus may be studied from Table III. Diatoms were relatively numerous on April 13 and but they were scarce on March 27 when the first nauplil of the season appeared and on June 25 when the early copepodites of the second generation came into prominence. On this latter date dinoflagellates were especially numerous.
The forms designated as â€oe¿ flagellatesâ€• were abundant throughout this period. Although our data are not sufficient to allow us to conclude which are the essential food organisms for Ca2anus nor in what quantity they are required, nevertheless we have obtained certain facts which limit the possibilities.
We have seen that the spawning periods of Calanus occtirred at times which did not coincide with diatom maxima. We know from Miss Lillick's analysis that throughout the year the diatoms and dinoflagellates appeared suddenly at intervals of a week or two, flourished for a few days only, and then disappeared again. The â€oe¿ flagellates,â€•on the other hand, although small in size, were found in relatively large numbers on all occasions. If Calanus feeds chiefly on diatoms, we must conclude either that the small number of cells always present as a minimum is sufficient for their nutrition, or that the food obtained by the copepods at times of local flowerings can be converted into reserve tissue (e.g. oil) which will tide them over until the next period of diatom abundance.
The number of diatoms present between flowerings seems too low to fulfill the nutritive requirements of Calanus (Fuller and Clarke, 1936; Fuller, 1937) but further investi gations may show this not to be the case. As regards the second possibility, we know that Calanus, in the later copepodid and adult stages at least, can live for a week or two without food, but is unable to moult successfully under these conditions (bc. cit.). The copepods might thus be able to survive without moulting from flowering to floweringâ€"and this may be the actual situation during the autumn and winterâ€"but rapid growth such as took place from April to July would probably be impossible unless adequate nutriment was con tinuously available.
A third possibility which our present observations suggest is that the nannoplankton is important as food for copepods. The â€oe¿ flagellatesâ€• which were found at Station 3 at all times in large numbers would represent only a small amount of substance because of theirminute size, but if, as seems likely, thesepigmented forms are only a smallfraction of the totalnannoplankton,the latter may turn out to be significant as a food source. and of nannoplankton and measurements of temperature, salinity, phosphates, nitrates, and illumination were carried out at the same time.
2. The zooplankton consisted largely of copepods, but medusa@, sagitt@e, and, at the stations near shore, larva@ of both benthonic and planktonic forms occurred irregularly.
Sagitta elegans exhibited four main breeding periods during the year.
3. The numerical analysis of the Calanus population revealed the presence of nauplil in significant numbers in March, April, and May, and of early copepodites in Aprilâ€"May and Juneâ€"July. Stage V was found at all seasons.
Adult specimens were relatively scarce at all times, but most abundant in May and June.
The species as a whole was reducedto smallnumbers duringthe autumn and winter.
4. The pump catchesand the net haulsagreein indicating that a short-lived generationof Calanus occursduring the springand that this is followed by a long-lived generation.
The latter has its origin in the early summer, passes through the autumn and winter as Stage V, and matures early the following spring to give rise to the next short lived generation.
5. The measurement of the cephalothorax length of 25 specimens in each stage older than copepodid Stage II showed that the average lengths of the various groups did not fluctuate widely during the year except in the case of the adults which exhibited a sudden drop in size in May.
6. The spawning periods of Calanus did not occur at times of diatom maxima, and therefore the @twophenomena are not directly related in the present case.
In regard to the nourishment of this copepod we must conclude (a) that the small number of diatoms always present as a minimum is sufficient, or (b) that the animals build up sufficient reserve on occasions of small local flowerings of diatoms, which occur at intervals of a week or two, to tide them over the intervening periods, or (c) that â€oe¿ flagellates,â€• which were found continually in large numbers, and other types of nannoplankton are important as a food source. 
